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(σ(1), σ(2), . . . , σ(n))
À9 ]¸Y¨















1 . . . n











































(3, 2), (3, 1), (2, 1), (5, 1), (5, 4)
À
¢£º¥ª
s((3, 2, 5, 1, 4)) = (−1)5 = −1
À
 fi 






















¾¥¤ff­¶¤e³¤e¾ À  ]¸Y¨¤q²5©S«·¥­¯¤[Å
(3, 2, 5, 1, 4){2,4,5} = (2, 5, 4).
¸Ä ­¶¤e³







(σ, n + 1) = (i1, . . . , in, n + 1) ∈ Sn+1
À
*á¤"©S­¶ª¸¾¥¤q×]¬¥¤
σ − im = (i1, . . . , im−1, im+1, . . . , in) ∈ SΩ,
Ä£¥¤ff¨p¤














n ∈ N *,+.-/ Hn 0 -1 2







































































































































































(1, 2, 3, 4), (2, 1, 3, 4), (1, 3, 2, 4), (2, 3, 1, 4), (3, 1, 2, 4), (3, 2, 1, 4),
(1, 2, 4, 3), (2, 1, 4, 3), (1, 3, 4, 2), (2, 3, 4, 1), (3, 1, 4, 2), (3, 2, 4, 1),
(1, 4, 2, 3), (2, 4, 1, 3), (1, 4, 3, 2), (2, 4, 3, 1), (3, 4, 1, 2), (3, 4, 2, 1),
























































∅ 1 1 1 1 1 1
{1} 1 1 1 1 1 1
{2} 1 1 1 1 1 1
{1, 2} 1 −1 1 −1 1 −1
{3} 1 1 1 1 1 1
{1, 3} 1 1 1 −1 −1 −1
{2, 3} 1 1 −1 1 −1 −1















































{1, . . . , n}
À































































































































































{1, . . . , n− 2}
©S¬¥¾¹e¸Y­¯º¥«¬¥ªL¤ff¬º¥«¤ff¨©@³¤ff¾°W´·4¤ff¨p«.º5³©[³±¶¸Y¬¥ª
¸SÃ































































n!− (n− 1)!− (n− 2)! = (n− 1)(n− 1)!− (n− 2)!
= ((n− 1)2 − 1)(n− 2)!
= (n2 − 2n)(n− 2)!








































































< (1, 3, 4, 2)
©[¬¥¾


































































 H(n−2)n−2 H(n−2)n−2 . . . H(n−2)n−2
H
(n−2)
































































(n − i − 1)th
·J¸Sª±¶³±¯¸Y¬À¢£¥¤ªpº¥°¥ªp¤e³ª©S¨¤"©S­¶­ªpº¥°¥ª¤q³ª¸SÃ






















































(. . . , n − 1, n, i1, i2, . . . , im)
Å9³£5¤ff¬
 fi 































{1, . . . , n− 2}
©S¬¥¾¹e¸Y­¯º¥«¬¥ª
³£]©@³©S¨¤¤ff¬º¥«¤ff¨©[³¤e¾ °W´©S­¶­·4¤ff¨«$º5³g©[³±¯¸Y¬5ª¸SÃ



























































































































































































{1, . . . , n − 1}
À¢£¥¤§­©SªU³$ªU³g©[³¤ff«¤ff¬W³$¸[Ã³£¥¤
­¯¤e«§«§©vÃC¸Y­¯­¶¸Äªflª±¯¬5¹ff¤























































































































































-/ σ = (i1, . . . , in) U - ? - dσ : {1, . . . , n} → {−1, +1}
0IH
dσ(k) = (−1)
































































((1, 3, 2, 5, 4)− 3)(3)) = (1, 2, 3, 5, 4).
+ ZMZX# 



















s(σ − k) · dσ(k) = s(1, . . . , ij−1, ij+1, . . . , in)dσ(k)










































ι1 ◦ . . . ◦ ι|σ(k)−k| ◦ (σ − k)
(k) = σ.
¢£º¥ª
s(σ) = s(ι1 ◦ . . . ◦ ι|σ(k)−k| ◦ (σ − k)
(k))
= s(ι1) · . . . · s(ι|σ(k)−k|) · s((σ − k)
(k))
= (−1)|σ(k)−k|s((σ − k)(k))



















































= 1− 1 + . . . + 1


























































































































































































































{1, . . . , n}
Ï±¯ªÇ¤#º]©[­)³¸v³£¥¤©S­µ³¤ff¨p¬]©[³±¯¬¥®ªº¥« ¸SÃ
³£¥¤v¤ff¬W³¨p±¯¤ffª$±¯¬á³£¥¤vª©S«§¤v¹ff¸Y­¶º¥«§¬½±¯¬ ¨p¸Äª.­©S°4¤ff­¶¤ff¾½°´áªº¥°5ª¤e³ª¸SÃÇ©S­¶­°5º5³
¸Y¬¥¤¤e­¯¤ff«¤ff¬W³ffÀ ¢£¥¤ff¨p¤eÃC¸Y¨p¤SÅ?³£¥¤­©[ªp³¨p¸<Ä ±¯ª¤#Mº¥©S­³¸³£5¤¨¸Ä ­¯©S°J¤e­¯¤e¾ °´
{2, . . . , n}
Å?«±¯¬º¥ª.³£5¤¨¸Ä ­¯©S°4¤ff­¯¤e¾ °W´
{1, 3, . . . , n}
ÅÀffÀffÀeÅL·5­¯º¥ª.³£¥¤¨¸Ä
­©S°4¤ff­¶¤ff¾°W´



















































































































































































































































































































































































































































































































n−2 ©S¬¥¾ rank(Hn−2) =
2n−3
Å5ÄQ¤"¹ff¸S¬¥¹ff­¶º¥¾¥¤fl³£]©@³






























































1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 −1 1 −1 1 −1
0 0 0 0 0 0
0 0 0 −2 −2 −2
0 0 −2 0 −2 −2

































1 1 0 0 0 0
1 1 0 0 0 0
1 1 0 0 0 0
1 −1 0 0 0 0
0 0 0 0 0 0
0 0 0 −2 0 0
0 0 −2 0 −2 −2












































































































































































rank(Hn−1) + rank(Rn−1) + rank(Hn−3) + rank(Rn−3)
= 2n−2 + 2n−3 + 2n−4 + 2n−5.
 ]º¥¨p³£¥¤ff¨p«§¸Y¨p¤SÅ±¶¬ ³£¥¤æ­©SªU³ª±í²M³¤ff¤e¬W³£ ÅÄ£¥±¯¹g£Õ±¶ª
















































rank(Hn) = rank(Hn−1) + rank(Rn−1) + rank(Hn−3)
+ . . . + rank(H1) + rank(R1) + rank(H0)

























































rank(Hn) = rank(Hn−1) + rank(Rn−1) + rank(Hn−3)
+rank(Rn−3) + . . . + rank(H2) + rank(R2) + 1












Ò*¤ff««v©VNÀ -¸SÃ $ &)(*³£]©[³
cn(I) = 2
n−1 À
  Yffi   Y$#,%ff')
n ≥ 2 * rank(Gn) ≤ 2

































































{1, . . . , n − 1}
©S¬¥¾















$ 5Å7¢£5¤ff¸Y¨p¤ff« VNÀ V (À¢£¥±¶ª"³£¥¤ff¸S¨¤ff« ±¶ª¸Y°N³g©S±¶¬¥¤ff¾½©Sª
³£¥¤¹ff¸Y¬5ª¤#º¥¤e¬¥¹ff¤
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